Endoscopic placement of self-expanding metal stents (SEMSs) is the palliative treatment of choice for obstructive jaundice due to malignant biliary obstruction.[@bib1] Although the outcomes for covered SEMSs (cSEMSs) and uncovered SEMSs (uSEMSs) are comparable, uSEMSs are preferred for hilar lesions to ensure drainage of segmental ducts into the stented left hepatic duct, right hepatic duct, or both, and to allow for a Y stent-in-stent configuration for bilateral stents.[@bib2], [@bib3], [@bib4] Whereas cSEMSs are usually easily removable, uSEMSs become embedded in the tumor, complicating or precluding removal. In benign strictures, the wire mesh penetrates the submucosa and stimulates mucosal hyperplasia and tissue ingrowth.[@bib5] The same problem may arise when the coating in a cSEMS detaches from and exposes the wire scaffold. Several techniques have been described for removal of SEMSs, including the use of forceps, polypectomy snares, and extraction balloons for engaging the stent, argon plasma coagulation stent trimming, and the "covered-stent-in-uncovered-stent" technique.[@bib6], [@bib7], [@bib8]

A particularly challenging scenario exists when inadvertently placed uSEMSs for an assumed malignant lesion need removal after subsequent diagnosis of a benign condition such as Mirizzi syndrome, autoimmune cholangiopathy, or chronic cholecystitis, requiring stent removal without irreparably damaging the bile ducts. Although uSEMS removal by forceps or snare may be possible soon after placement, extraction after 2 to 3 weeks becomes increasingly difficult. We present a case describing a new technique for removal of embedded uncovered biliary SEMSs, whereby bilateral uSEMSs were removed 6 weeks after placement.

A 58-year-old previously healthy woman presented with obstructive jaundice. Magnetic resonance imaging and CT showed suspected gallbladder cancer with involvement of the common hepatic duct and portal adenopathy ([Figs. 1](#fig1){ref-type="fig"} and [2](#fig2){ref-type="fig"}). At endoscopic retrograde cholangioscopy (ERC) the bifurcation was stented with side-by-side 8-cm uSEMSs (Wallflex; Boston Scientific, Boston, Mass, USA) in the right and left hepatic ducts with an additional 6-cm stent placed distally on the left.Figure 1Coronal CT image from the portal venous phase, performed at admission, showing a diffusely abnormal-appearing gallbladder with wall thickening and a soft-tissue mass in the central hilar region associated with intrahepatic bile duct dilatation.Figure 2MRCP at initial presentation demonstrating a 2-cm stricture in the common hepatic duct with bilateral intrahepatic biliary dilatation.

On review of imaging after referral to our unit 4 weeks later, there was some doubt over the diagnosis, and follow-up MRI showed considerable regression of the gallbladder mass ([Fig. 3](#fig3){ref-type="fig"}). ERC for stent removal was performed with the patient under general anesthesia, by use of an Olympus Evis Exera III CV-190 duodenoscope (Olympus, Tokyo, Japan). Both stents were visible in the duodenum, and a standard 420-cm-long guidewire was passed through a stent fenestration of the left-sided SEMS ([Fig. 4](#fig4){ref-type="fig"}). The tip of the guidewire was caught with a polypectomy snare and pulled into the working channel so that the midpoint of the guidewire was looped through the distal stent end ([Figs. 5](#fig5){ref-type="fig"} and [6](#fig6){ref-type="fig"}). The endoscope was removed, and the sheath of a Soehendra lithotriptor (Cook Medical, Bloomington, Ind, USA) was advanced over both ends of the doubled guidewire. After the lithotriptor handle was connected, the stent was gently pulled into the sheath by rotating the handle. The stone-crushing device was then removed with the stent inside the metal sheath ([Video 1](#mmc1){ref-type="supplementary-material"}, available online at [www.VideoGIE.org](http://www.videogie.org){#intref0010}). Notably, both stents placed in the left duct were removed with 1 advancement of the lithotriptor. Removal of the right-sided stent was complicated by the stent wire fracturing during the first attempt, distorting the distal end ([Fig. 7](#fig7){ref-type="fig"}). After the guidewire was relooped and the angle of the lithotriptor sheath was changed, the stent could be removed ([Video 1](#mmc1){ref-type="supplementary-material"}, available online at [www.VideoGIE.org](http://www.videogie.org){#intref0015}).Figure 3Coronal image from 5-minute delayed-phase magnetic resonance imaging 5 weeks after presentation showing nearly complete resolution of the previously observed findings.Figure 4The distal end of the uncovered SEMS is clearly visible in the duodenum. *SEMS*, Self-expanding metal stent.Figure 5Passage of a guidewire through 2 fenestrations in the uncovered stent, catching the distal end in a loop.Figure 6An uncovered SEMS with the positioned guidewire and a Soehendra lithotriptor in place. *SEMS*, Self-expanding metal stent.Figure 7Distortion of distal stent due to snapping of the stent wire through which the guidewire was looped as the wire was pulled into the sheath.

Minimal bleeding was noted, and two 12-cm 10F plastic stents were placed to ensure patency that could otherwise be compromised by clots and swelling ([Figs. 8](#fig8){ref-type="fig"} and [9](#fig9){ref-type="fig"}). There were no adverse events, and the patient was discharged the following day. Follow-up ERC with cholangioscopy was performed 2 weeks later. Examination of directed biopsy specimens from the bile ducts showed benign histologic changes. An elective cholecystectomy was subsequently performed, and histologic analysis showed chronic cholecystitis. The study was conducted in accordance with the regulations of the Helsinki Declaration and university ethics committee.Figure 8Postprocedure cholangiogram demonstrating an intact and patent biliary tree with air in the extrahepatic bile ducts and left intrahepatic duct.Figure 9The right-sided stent is in place with the guidewire within the left duct for subsequent placement of the left-sided stent.

Disclosure {#sec1}
==========

*All authors disclosed no financial relationships relevant to this publication*.

Supplementary data {#appsec1}
==================

Video 1Endoscopic removal of the 2 left-sided SEMS and the right-sided stent after reintroducing the guidewire through the distorted distal end.
